We studied an Arab family in which two infants died of severe combined immunodeficiency caused by adenosine deaminase (ADA) deficiency. One infant had purine nucleoside phosphorylase (PNP) activity in the leucocytes only half that of normal. Four other infant siblings had previously died from infections before the age of 2 months. Hyperpigmented skin lesions preceded death in three cases. The healthy parents and three healthy siblings aged 4-9 years had varying degrees of both ADA and PNP deficiencies in both white and red cells. ADA deficiency was pronounced in two siblings, and mild in the third and in the parents, and PNP activity was severely deficient in one sibling, and moderately deficient in the parents and other two siblings, who were all well. Complete absence of ADA from white cells lead to the development of severe combined immunodeficiency, but even minimal residual ADA and PNP activity allowed maturation of the immune system with normal immune function.
Severe primary or hereditary combined B cell and T cell immune deficiency is rare, and unless treated with bone marrow transfusion (or fetal liver transplantation) is universally and rapidly fatal. Milder degrees of combined immune deficiency have been described in various syndromes, including Nezelofs syndrome, ataxia telangiectasia, chronic mucocutaneous candidiasis, short limbed dwarfism, Letterer-Siwe disease, Wiskott-Aldrich syndrome, and DiGeorge's syndrome. In most of these conditions the defect leading to the immune deficiency is unknown. A group of patients with severe combined immunodeficiency has, however, been described who have a congenital deficiency of certain enzymes that are part of the purine metabolic cycle. Deficiency of adenosine deaminase (ADA) has been found in at least 20% of cases of the autosomal recessive type of severe combined immunodeficiency, and deficiency of purine nucleoside phosphorylase (PNP) is associated with a selective cellular immune deficiency.
We report an Arab family in which four infants died within two months of birth from severe infections, particularly pneumonia and diarrhoea, which in retrospect could have been due to severe immune deficiency. Two Table 1 gives a summary of the immunological studies. There was severe T cell deficiency (on one occasion there were 2% T rosettes, and on another 6%) and a developing B cell deficiency. Delayed hypersensitivity skin tests were negative. Severe combined immunodeficiency seemed the most likely diagnosis, so it was decided to treat the infant by bone marrow transplantation. He suddenly developed severe respiratory distress, however, and died within a few weeks with bilateral pneumonia, severe diarrhoea, liver dysfunction, and renal failure. At necropsy generalised jaundice, patent liver ducts, and regional consolidation of both lungs were found; there was a rudimentary, minute thymus with some Hassall's corpuscles on histological section and small, shotty lymph nodes with diminished T zones.
Before death blood had been taken for specific lymphocyte enzyme studies but the results were only received -later. When it become known that the infant indeed had deficiency of ADA in the white cells with low activity in the red cells, estimations of ADA and PNP activity were performed on the rest of the immediate family ( It is difficult to explain the partial deficiency of two enzymes which, as far as we know, are unrelated except that they both play part in the purine metabolic cycle. It could be that there is some primary deficiency at some other point in this pathway, or a deficiency of a control protein for both enzymes. We can find no evidence for either hypothesis. It may be that the deficiency of one is secondary to the deficiency of the other. This is not likely, as in some family members PNP activity was normal despite deficient ADA activity, and in others both were deficient.
As far as we know no case report of combined ADA and PNP deficiency has been published. It seems from our study that even minimal residual amounts of ADA and PNP in white cells are sufficient to allow maturation and development of immune competence in some or all white cells. None of the subjects studied had complete PNP deficiency, but two infants with total ADA deficiency in their white cells developed severe combined immunodeficiency and died. For social reasons further investigations of this family has not been possible. 
